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CHAPTER 1 
 
 
INTRODUCTION 
1.1 Background of Study 
Earthquake or seismic tremor may cause the building to collapse and the death 
of thousands of people due to a movement of the surface of earth because of release of 
internal energy from the core of earth at a sudden. The main cause of quake is the 
orogenic motion such as mountain building and valley farming, subduction and plate 
convection followed by geothermal and mechanical disturbances, volcanic activities, 
and land erosion.  
Many earthquakes had happened in the world due to the movement of tectonic 
plate. Peninsular Malaysia has experienced feeble local earthquakes and been jolted by 
distant seismic tremors from Sumatera. East Malaysia has recorded moderate scale 
tremors of magnitudes in the vicinity of 3.6 and 6.5 between year 1984 and 2007 
(Sooria and Sawada, 2012). However, in Malaysia, the strongest earthquakes struck 
Ranau, Sabah, Malaysia on 5 June 2015 at a depth of approximately 10 km. Figure 1.1 
presents the location of epicenter which is approximately 15 km north of Ranau and 
lasting for thirty seconds. The Malaysian Meteorological Department (MMD) reported 
the earthquake's magnitude to be 6.0 Ritcher scale. The magnitude can be categorized 
as moderate. Although not as bad as other countries, it still remains a negative impact 
on the structures. This is because buildings in Malaysia are mostly not built according 
to seismic design. Murti (2012) stated that earthquake causes shaking of the ground. So 
a building resting on it will experience motion at its base which later propagates toward 
the top part of the building.  
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Figure 1.1 Epicentre of the earthquake (USGS, 2016) 
The engineers do not attempt to make earthquake proof buildings that will not 
get damaged even during the rare but strong earthquake. Such buildings will be too 
robust and also too expensive. Instead, engineering expectation is to make structures as 
earthquake resistant, which the building resists the impacts of ground shaking, in spite 
of the fact that it may get damaged severely yet would not collapse during the strong 
earthquake. Therefore, safety of peoples and contents is assured in earthquake resistant 
buildings and thereby, a disaster is avoided. This is the main objective of seismic design 
codes throughout the world. To find out the behavior of structural system, seismic 
design and assessment of structure can be done. The important parameters such as 
stiffness, strength and ductility define the behavior of the structures. All those 
parameters are influenced by the material properties, section properties, member 
properties and connection properties. In designing the building, the engineers should 
considering all these parameters to prevent it from failure. 
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1.2 Problem Statement 
Elevated reinforced concrete (RC) water tank is the most important structure to 
supply the water demand for users. Therefore, these structures must survive during 
disaster like earthquake. It must remain functional even after the earthquakes as water 
tanks are required to provide water for drinking and firefighting purpose. If the effects 
of lateral loading are underestimated, then it could bring failure to the elevated RC 
water tank. The performance of buildings when subjected to earthquakes depends on its 
material, section, member, connection, and system properties. Majority of elevated RC 
water tank in Malaysia had been designed by referring to BS 8110 (1997) without 
considering seismic load. One of the failure and formation of plastic hinge at the beam-
column joint of water tank is shown in Figure 1.2. 
The nonlinear static analysis for the lateral load distribution can be carried out 
with pushover analysis on RC structures to study its vulnerability due to earthquake 
load. To determine the yield state and ductility of structure, this method is employed. 
Pushover analysis is mainly based on the assumption that the response of the structure 
is controlled by the first mode of vibration and mode shape, or by the first few modes of 
vibration, and that this shape remains constant throughout the elastic and inelastic 
response of the structure. In pushover analysis, the behavior of the structure is 
characterized by a capacity curve that represents the relationship between the base shear 
force and the displacement as illustrated in Figure 1.3. 
As mentioned in previous paragraph, the elevated RC water tank in Malaysia 
had been designed according to BS 8110 (1997) without seismic consideration. 
Therefore, it is important to evaluate the seismic capacity of existing elevated RC water 
tank since it is very important in water distribution system. In this study, the seismic 
capacity of elevated RC water tank had been evaluated by using pushover analysis 
method.   
 
 
 
